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1
MEDICAL TOOL

BACKGROUND OF THE INVENTION

The present invention pertains to a medical tool such
as a dental tool, and in particular to a disposable dental
tool, made primarily from plastic and easy to assemble.
‘The invention includes a polishing cup designed to keep
polishing paste in the cup during the polishing opera-
tion. The dental tool connects to the cup to positively
drive the cup, while still allowing use with ordinary
pohishing cups. The housing of the invention is designed
to enclose a pair of gears in 2 manner similar to common
prophy angles, and yet allows for larger sized gears by
having a housing which wraps around the gears to
provide protrusions at the location of the gears so that
gears having a greater diameter than the diameter of the
main body housing can be inserted inside.

Medical tools such as Prophy angle dental tools are
either disposable or non-disposable. The non-disposable
tools comprised primarily of metal parts which are
designed for repeated use and require sterilization be-
tween uses. Due to the risk of infection and the cost of
sterilizing tools after each use, disposable tools are de-
sirable. Disposal of metal tools, however, is not eco-
nomical. Consequently, plastic prophy angles have been
developed which are less expensive than metal ones,
and thus can be disposed of economically.

While making parts of the device from plastic reduces
the cost, there are some inherent disadvantages to the
use of plastic. First, deformation of the plastic is a much
greater problem than it was with metal, where it was
virtually nonexistent over the life of the tool. When a
plastic prophy angle device is connected to a drive
motor, the connecting clamp tends to deform the plastic
shaft, and thus hinder or impede the operation of the
instrument. Second, while the gears of the prophy angle
can be made from plastic, such gears tend to wear out
much more rapidly than metal gears, and are less accu-
rate and more prone to slippage. Furthermore, plastic
gears cannot transmit as much torque as metal gears.

Conventional prophy cups have a recess at one end
for receiving a nub or protrusion. The prophy cup is
made from an elastic material so that it can deform to
accommodate the nub. In a conventional prophy angle
tool, slippage can occur between the cup and the nub.
To eliminate this slippage, one solution has been to
provide a flange of substantially two dimensions pro-
jecting outwardly from the end of the nub, and a corre-
sponding groove at the bottom of the recess to accom-
modate the flange in a manner similar to a screwdriver
and a screw head. While such design will reduce the
slippage, the modified nub cannot accommodate con-
ventional prophy cups which do not have the screw
head formation at the bottom of the recess.

Another problem with prophy cups is the tendency
of paste in the prophy cup to migrate outward out of the
cup during operation of the tool, thus splattering the
patient, doctor, and their surroundings and reducing the
effectiveness of the polishing.

In view of the foregoing, it is an object of the present
invention to provide a disposable prophy angle dental
tool which is made primarily of plastic components, yet
eliminates deformation during attachment to the motor
portion of the device.

Another object of the present invention is to provide
a disposable prophy angle dental tool which has primar-

»)

10

15

20

25

30

335

45

50

35

65

2

ily plastic components and can be simply and easily
constructed.

Another object of the present invention is to provide
a prophy angle dental tool having a housing which
permits the use of larger diameter gears, such as beveled
gears.

Yet another object of the present invention is to pro-
vide a prophy angle dental tool which allows for the
attachment of a positive drive prophy cup, but still
allows for use with conventional prophy cups.

Another object of the present invention is to provide
a prophy angle dental tool which has a specific rib
formation on the inside of the cup to reduce the splatter-
ing of paste out of the cup during operation of the dental
tool.

Yet another object of the present invention is to pro-
vide a dental tool which evenly distributes paste along

the inner surface of the cup wall during operation of the
dental tool.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects of the present inven-
tion will be obvious to one of ordinary skill in the art, in
view of the following detailed description of the pre-
ferred embodiments in connection with the accompany-
ing drawings in which:

FIG. 115 a side view of the prophy angle dental tool
housing, showing the outside of the tool housing:

FIG. 2 1s a side view of the inside of the housing;

FIG. 3 1s an end view of the two halves of the housing
showing the snap attachment:

F1GS. 4a, 4b, and 4c¢ are a side view and end view a
side view of the drive shaft of the present invention
shown as attached to the plastic part including one of
the plastic gears;

F1G. 3a 1s a side cross-sectional view of the prophy
cup according to the present invention;

FIG. 5b is a plane view of the bottom of the prophy
cup shown in FIG. Sa;

F1G. 3¢ 1s a side cross-sectional view of the prophy
cup shown in FIG. 5z and an attached stud:

FIG. 6a is a view of a rib configuration from the

inside of the prophy cup shown in an unfolded form:
and

F1G. 6b 1s a side view of the rib configuration shown
in FIG. 6a, taken along line A—A.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1-3, the tool 10 of the present
invention includes a housing 12 made up of left and
right hand housing portions 14 and 16, respectively.
Each housing portion 14 and 16 includes an elongated
semicircular shaped handle portion 18 and a semicircu-
lar head portion 20 meeting at approximately 90 degrees
thereto. The housing portions 14 and 16 are made from
molded plastic, and are designed so that when the two
halves are united, they form a substantially cylindrical
passageway to contain various parts to be described
later.

Although the left and right housing portions 14 and
16 can be connected in a variety of manners, the pre-
ferred manner of connection is shown in FIG. 3. FIG. 3
is a partial cross-sectional view taken along line 3—3 in
FIG. 1, and shows the connecting means for connecting
the left and right housing portions 14 and 16. Upper and
lower flanges 22 project from the upper and lower
edges of the left-hand housing 14. The right hand hous-
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ing 16 has a pair of projecting ridges 24, one formed on
each of the upper and lower edges, corresponding to
locking cavities 28 formed in the flanges 22 on the left-
hand housing 14. A locking ridge 26 projects inwardly
and transversely from each of the flanges 22 on the
left-hand housing 14. Thus, the locking ridges 26
project inwardly towards the center of the left-hand
housing portion 14. Cavities 28 run the length of the
housing portion 14, and project approximately trans-
versely from the flanges 22 of the housing 14, and
toward the center of the semicircular left-hand housing
portion 14. Since both the left and right hand housing
portions 14 and 16 are made from plastic, they will
return to their original shapes after being subjected to
minor deformation forces. Thus, the left and right hand
housing portions 14 and 16 are connected by pushing
them toward one another as shown in FIG. 3, so that
the ridges 24 on the right-hand housing portion 16
project into the cavities 28 of the right-hand housing
portion 14, forcing the locking ridges 24 into the lock-
ing cavities 28, to maintain the two portions 14 and 16 in
their locked position.

Referring to FIGS. 1-2 in the preferred embodiment,
the elongated cylindrical handle portion 18 of the hous-
ing 12 meets the head portion 20 at an angle of approxi-
mately 90°. Other angles may be adopted as long as the
internal gears mesh. At the point of merger of these two
portions 18 and 20, there is a drive gear protrusion 30.
Furthermore, a driven gear protrusion 32 is provided
near the working open end 25 of the head portion 20. In
the preferred embodiment, the drive gear protrusion 30
and the driven gear protrusion 32 meet one another at
substantially 90° to one another. FIG. 2 shows the drive
gear cavity 40 and driven gear cavity 42 inside the
housing 12 where it is evident that the drive gear cavity
40 and driven gear cavity 42 have inner diameters
greater than the inner diameters of the adjacent housing
portion 18 and head portion 20.

For dental tools with gears having diameters less than
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the diameters of their housings and heads, the size of 40

such gears is significantly less, resulting in further diffi-
culties. One of the objects of the present invention is to
provide a disposable dental tool which is made of plastic
to reduce the expense of such disposability. Making the
gears from plastic is one way to reduce the costs. Plastic
gears, however, have drawbacks. For example, the
plastic gears wear out much more quickly than metal
gears. Furthermore, since the gears are smaller in the
prior art, the size of the gear teeth is significantly
smaller too. If the gears are made from plastic, such
small gears are prone to a significant deformation, re-
ducing the effectiveness of the tool, and increasing the
wear of the gears. Consequently, since the gears of the
tool 10 of the present invention are made from plastic, in
order to reduce deformation, the diameter of the gears
is increased. To this end, the present invention provides
for the drive gear protrusion 30 and the driven gear
protrusion 32 as shown in FIGS. 1-2 to permit the use
of gears (not shown) which have larger diameters than
the inner diameters of the adjacent housing portion 18
and head portion 20 of the dental tool 10.

Moreover, larger gears are capable of transmitting
greater torque to the polishing cup or workpiece.
Larger diameter gears can accommodate more teeth
while having a greater contact area between the two
gears. More teeth allows for better meshing of the
gears, all of which reduces stress on the gears and pro-
vides smoother operation of the tool.
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‘The drive shaft 50 of the tool 10, shown in FIGS. 4q,
45, and 4¢, extends through the housing 12. The drive
gear 30 1s mounted at one end. As stated previously, it
is advantageous to make the components from plastic
when developing a disposable tool. However, as was
the case with the gears, manufacturing components
from plastic can be a drawback. The plastic housing
discussed above is designed to be attached to a metal

power section. In such a connection, the drive shaft 50

will be gripped by a portion or clamp (not shown) of the
power section, to drive the workpiece. If the drive shaft
50 is made from plastic, the gripping force applied from
the power section can deform the drive shaft 50 inhibit-
ing proper operation of the tool 10, or alternatively,
preventing such operation completely. Consequently,
the drive shaft 50 of the present invention is partially
made from metal to eliminate such deformation. While
the entire drive shaft 50 could be made from metal,
making as much of the dental tool 10 which is to be
disposed of, from plastic, reduces the costs relating to
such disposable tools. Thus, as shown in FIG. 4, a drive
shaft 50 is provided in which the shaft 52 is formed from
metal, while the hub portion 54 to which the shaft 52 is
connected is formed from plastic. The hub portion 54
has a diameter significantly larger than the drive shaft
52, and larger than the diameter of a connecting portion
56 connecting the hub portion 54 to the drive gear 30.
Both the hub portion 54 and the connecting portion 56
are made from plastic.

The drive shaft 52 and hub portion 54 may be con-
nected in any one of a variety of manners, such as
through screw threading, glue, or gnarlling of the metal
shaft.

Shown in FIGS. 5a, 5b & 5c is a prophy cup 60 ac-
cording to the present invention. Prophy cups have
long been used to polish teeth. Conventional prophy
cups are made from a rubber like substance, and are
provided with a pocket or cavity at one end for engage-
ment with a stud having an enlarged head on the work-
ing end of the tool. The pocket is designed to fit over
the stud for a tight fit to secure the cup against the
exposed part of the dental tool. Such a connection,
however, is subject to slippage between the prophy cup
and the stud. One method of reducing such slippage has
been to provide an enlarged flat head portion projecting
up irom the stud, which fits in a correspondingly shaped
recess in a polishing element. However, by such a de-
sign, it is impossible to use conventional prophy cups on
the dental tool.

‘The prophy cup 60 shown in FIGS. 5a, 5b & 5c has an
improved positive drive design, which reduces the
amount of slippage between the prophy cup 60 and the
stud 70 projecting from the working end 25 of the head
portion 20, and is still capable of being utilized with
conventional prophy cups.

More particularly, as shown in FIG. S5a, the prophy
cup 60 of the present invention includes a stud recess 62
in the bottom portion 64 of the prophy cup 60 opposite
the polishing portion 66. As shown in FIG. 5¢, an inden-
tation 72 is located on stud 70. The prophy cup 60,
which is made from rubber or a similar substance, has a
projection 68 projecting inwardly into the stud recess
62. Consequently, when the prophy cup 60 of the pres-
ent invention is fitted over the stud 70, the projection 68
locks into indentation 72. When the cup rotates, the
projection 68 interacts with the indentation 72, to re-
duce slippage between the cup 60 and the stud 70. Since
the stud 70 has indentation 72 extending into it instead
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of having a projection extending outwardly, conven-
tional prophy cups can still be utilized on top of the stud
70. If the improved prophy cups are not available, the
dental tool 10 of the present invention is still useful in
combination with existing prophy cups. While only one
indentation and projection are shown, and while they
are located on the top of stud and bottom of the cup, the
numbers and location can be modified and still achieve
improved positive drive.

Fnally, 2 vane pattern of the prophy cup 60 of the
present invention is shown in FIGS. 6a & 6b. In the
exploded view shown in FIG. 6g, the prophy cup 60 is
provided with a series of vanes 80 in the polishing por-
tion 66 of the cup 60. Vanes 80 reduce the tendency of
polishing materials to fly out of the cup during opera-
tion. Each vane 80 is designed to have a step-like config-
uration, which includes radial segments 82 and annular
segments 84. The number of steps can vary, and in the
illustrated embodiment, three steps are provided. The
radial segments 82 are oriented so that they project
along a radius of the cup 60 outwardly from the center
thereof. Each annular segment 84 extends from a radial
segment 82 in the same direction as the direction of
rotation of the cup 60. The outermost annular segment
86 is a transverse end portion, and has a length greater
than the annular segments 84 located radially inward
therefrom. As shown in FIG. 65, the extent to which
the vanes 80 project into the cup increases as one moves
from the outer edge 88 of the cup 60 to the inner edge
90 of the cup 60. This increase along with the stepwise
configuration of the vanes 60, causes polishing material
to accumulate in the junctures of each of the radial
segments 82 and annular segments 84. Furthermore, the
paste will tend to be spread more evenly throughout the
length of the cup 60, thus providing polishing material
along more of the surface of the tooth being polished. In
previous cups, if the paste was not flying out of the cup,
it was accumulating only at the bottom of the cup, and
therefore was not available to polish the tooth along the
entire length of the cup. The vanes 80 project further
into the cup 60 near the bottom of the cup 60 to hold the
pumice or polishing paste in place. The portion of the
cup 60 near the outer edge 88 deforms during use as it
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1s pressed against teeth. Such flaring of the cup would
be inhibited by the vanes 80 if the extent they project
into the cup 60 is uniform. Therefore, the portions of the
vanes 80 near the outer edge project into the cup 60 less
than the portions near the inner edge 90. The outer edge
88 can thereby get under the gingiva and be more effec-
tive.

Although the present invention has been described in
connection with the preferred embodiment, it will be
appreciated by those skilled in the art that additions,
substitutions, modifications, and deletions, not specifi-
cally set forth may be made without departing from the
spirit and scope of the invention as defined in the ap-
pended claims.

What i1s claimed is:

1. A medical tool, comprising:

a housing including an elongated cylindrical body
and a substantially cylindrical head portion trans-
verse to an axis of said cylindrical body:

a drive gear; and

a driven gear;

wherein at least one of said drive gear and said driven
gear have a diameter greater than an inside diame-
ter of one of said cylindrical body and said head
portion, respectively,

sald drive gear being disposed in said cylindrical
body and said driven gear being disposed in said
substantially cylindrical head portion, and

further comprising protrusions extending from said
elongated cylindrical body and said cylindrical
head portion, said protrusions accommodating said
drive gear and said driven gear, respectively.

2. A medical tool as recited in claim 1, wherein said
drive gear and said driven gear have beveled faces, and
said protrusions conform to the shape of these beveled
faces.

3. A medical tool as recited in claim 1, wherein at
least one of said cylindrical body and said head portion
have a protrusion surrounding portions of at least one of
said drive gear and said driven gear, respectively, ex-
tending beyond said cylindrical body and said head
portion.
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